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Comment
The Huisgen reaction of tetrazoles and 2-chloroazines is a versatile method for the synthesis of 1,2,4-triazolo-annulated azines see: Preis et al. (2011a Preis et al. ( , 2011b , Herget et al. (2013) , and Christiano et al. (2008) . This method is also applicable to azoles with active chlorine and this structure confirms the corresponding [3,4-b]-annulation. The essentially planar benzothiazolotriazole framework of title compound C 20 H 21 N 3 OS (max. deviation 0.077 Å from mean plane at N(8) and the planar phenyl ring open a dihedral angle of 53.34 (5)°. The structural features of the π-system are very similar to a derivative lacking the hexyloxy group, see Puviarasnan et al. (1999) . The O19-C20 bond is nearly coplanar with the mean plane of the phenyl ring (torsion angle: 6.6°) and the hexyl chain shows a gauche-all-anti konformation. A minimal distance of 3.73 Å between neighbouring molecules was found for the centroids of the triazole and the benzo-ring.
Experimental
The title compound was prepared by adding chlorobenzothiazole (0.49 g, 2.75 mmol) to a stirred solution of 5-(4-hexyloxyphenyl)tetrazole (0.67 g, 2.75 mmol) and collidine (0.5 ml) in xylenes (12 ml). The mixture was stirred for 15 h at ambient temperature and heated to 392 K for 24 h. The cooled solution was filtered, washed with water (30 ml), dried (CaCl 2 ) and concentrated. Chromatography on silica gel using toluene / ethyl acetate 3 / 7 (R f = 0.15) as an eluent yielded 0.66 g of the pure title compound (68%). Recrystallization from methanol / dichloromethane gave off-white crystals with m.p. = 400 K
Refinement
Hydrogen atoms attached to carbons were placed at calculated positions with C-H = 0.95 Å (aromatic) or 0.98-0.99 Å (sp 3 C-atom). All H atoms were refined in the riding-model approximation with isotropic displacement parameters (set at 1.2-1.5 times of the U eq of the parent atom).
Computing details
Data collection: X-AREA (Stoe & Cie, 2011); cell refinement: X-AREA (Stoe & Cie, 2011); data reduction: X-RED (Stoe & Cie, 2011); program(s) used to solve structure: SIR97 (Altomare et al., 1999) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: PLATON (Spek, 2009 Crystal structure of the title compound with labeling and displacement ellipsoids drawn at the 50% probability level.
3-(4-Hexyloxyphenyl)-1,2,4-triazolo[3,4-b]benzothiazole
Crystal data 
Data collection
Stoe IPDS 2T diffractometer Radiation source: sealed X-ray tube, 12 x 0.4 mm long-fine focus Graphite monochromator Detector resolution: 6.67 pixels mm -1 rotation method scans 26869 measured reflections 4225 independent reflections 3441 reflections with I > 2σ(I) 
Special details
Experimental. 1 H-NMR (CDCl 3 ): δ = 7.66 (m, 3 H); 7.51 (d, 1 H, J = 7.5 Hz), 7.35 ("t", 1 H), 7.29 ("t", 1H), 7.06 (d, 2 H, J = 8 Hz), 4.05, t, 2 H), 1.83 (qui, 2 H), 1.48 (qui, 2 H), 1.33 (m, 4 H), 0.90 ("t", 3H). 13 C-NMR(CDCl 3 ): δ = 156. 0, 150.7, 154.3, 127.5, 125.5 (2c), 125.0, 121.2, 121.1, 119.7, 113.5, 109.9, 109.2, 63.2, 26.5, 24.1, 20.6, 17.5, 8.9 Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.41618 (4) 0.26300 (4) 0.696695 (10) 0.03581 (13) 0.0281 (6) 0.0311 (7) 0.0319 (7) 0.0002 (5) −0.0004 (5) −0.0004 (6) C3 0.0350 (7) 0.0393 (8) 0.0350 (8) −0.0002 (6) −0.0015 (6) −0.0103 (6) C4 0.0349 (7) 0.0303 (7) 0.0471 (9) 0.0004 (6) −0.0036 (6) −0.0129 (7) C5 0.0333 (7) 0.0239 (7) 0.0449 (8) −0.0005 (5) −0.0033 (6) −0.0039 (6) C6 0.0291 (6) 0.0258 (7) 0.0348 (7) −0.0019 (5) −0.0016 (5) −0.0013 (6) C7 0.0228 (6) 0.0231 (6) 0.0322 (7) −0.0009 (5) 0.0001 (5) −0.0043 (5) N8 0.0271 (5) 0.0215 (5) 0.0302 (6) −0.0011 (4) 0.0003 (4) −0.0009 (4) C9 0.0250 (6) 0.0237 (6) 0.0353 (7) −0.0015 (5) −0.0006 (5) −0.0060 (5) N10 0.0345 (6) 0.0243 (6) 0.0455 (7) −0.0005 (5) −0.0050 (5) −0.0035 (5) N11 0.0385 (6) 0.0255 (6) 0.0443 (7) −0.0007 (5) −0.0040 (5) 0.0030 (5) C12 0.0283 (6) 0.0267 (7) 0.0360 (7) −0.0010 (5) −0.0005 (5) 0.0041 (6) C13 0.0275 (6) 0.0249 (6) 0.0315 (7) −0.0025 (5) −0.0028 (5) −0.0063 (5) C14 0.0270 (6) 0.0281 (7) 0.0382 (7) 0.0043 (5) −0.0008 (6) −0.0067 (6) C15 0.0304 (7) 0.0306 (7) 0.0358 (7) 0.0030 (5) 0.0038 (6) −0.0060 (6) C16 0.0286 (6) 0.0257 (6) 0.0324 (7) −0.0016 (5) −0.0025 (5) −0.0061 (5) C17 0.0267 (6) 0.0292 (7) 0.0361 (7) 0.0037 (5) −0.0033 (5) −0.0085 (6) C18 0.0264 (6) 0.0314 (7) 0.0334 (7) 0.0008 (5) 0.0008 (5) −0.0077 (6) O19 0.0360 (5) 0.0331 (5) 0.0343 (5) 0.0066 (4) 0.0009 (4) −0.0016 (4) C20 0.0336 (7) 0.0292 (7) 0.0435 (8) 0.0034 (5) 0.0009 (6) 0.0006 (6) C21 0.0346 (7) 0.0274 (7) 0.0482 (8) −0.0013 (6) 0.0007 (6) 0.0057 (6) C22 0.0319 (7) 0.0290 (7) 0.0437 (8 
